Screening combinatorial libraries of cyclic peptides using the yeast two-hybrid assay.
Peptides are useful reagents for reverse analysis of protein function in a variety of organisms, as they have a dominant mode of action that can inhibit protein interactions or activities. Further, peptides are important tools for validating proteins as therapeutic targets, for determining structure/activity relationships, and for designing small molecules. Genetic selection strategies have been developed for screening combinatorial peptide libraries to rapidly isolate peptides that interact with a given target. In genetic selections and biological assays, linear peptides are not very stable and are rapidly degraded. In contrast, cyclic peptides are more stable and bind with higher affinity. Genetic selections of cyclic peptides are difficult as they are not compatible with most selection technologies. Thus, there has been limited number of applications that use cyclic peptides for the reverse analysis of protein function.Here, we describe a protocol to isolate cyclic peptides that bind proteins in the yeast two-hybrid assay. Cyclic peptides used in the yeast two-hybrid assay are referred to as "lariat" peptides. Lariat peptides are made by blocking the intein-producing cyclic peptide reaction at an intermediate step. They consist of a lactone cyclic peptide or "noose" region connected by an amide bond to a transcription activation domain. Combinatorial libraries of >10(7) lariat peptides can be screened using the yeast two-hybrid assay to isolate lariat peptides for studying the function or validating the therapeutic potential of protein targets.